INTRODUCTION
Austenitic stainless steels are widely used not only as construction materials for process plants in the biotechnology, pharmaceutical, and food industries but also as implant materials in the medical area (EHEDG, 1993a; Suzuki, 2002) . These alloys fulfill many requirements regarding corrosion resistance, mechanical and thermal strength, longevity, and ease of fabrication. The chromium in these alloys produces their highly stain-resistant characteristics through the formation of chromium-rich oxide films on the surfaces. The passive film on stainless steel is selfhealing as long as it has enough oxygen and water if damaged chemically or mechanically. In addition to the above attributes, the cleanability of stainless steel equipment is a matter of great concern in hygienic plant operations. One approach to improve the cleanability is to provide the smoothness to the product-contact surfaces by mechanical polishing and electropolishing (EHEDG, 1993b (EHEDG, , 1993c . On the other hand, the nature of passive film on stainless steel varies widely depending on the,surface polishing conditions (Asami and Hashimoto, 1979; Warzee , 1965) . Besides the surface physical characteristics, the chemical properties of the stainless steel surface can also influence fouling and cleaning processes because the adsorption and desorption behaviors of fouling materials are physicochemical events at solidliquid interfaces (Fukuzaki et al., 2001a (Fukuzaki et al., , 2001b Karlsson et al., 1999 Karlsson et al., , 1998 3 ). Figure  4 shows the 
